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Abstract
Objective-To assess the impact of the NHS

breast screening programme on the incidence ofand
mortality from breast cancer.
Design-Comparison of age specific incidence

and mortality before and after the introduction of
screening in the late 1980s.
Setting-England and Wales.
Subjects-Women aged over 30 years.
Results-In 1992 the age standardised incidence

of breast cancer was 40% higher than in 1979.
After the introduction of screening in 1988 recorded
incidence rates rose steeply in the screened age
group (50-64 year olds) but not in others. In 1992 the
rates levelled off at about 25% higher than in 1987.
Total mortality from breast cancer has increased
steadily since the 1950s; the rates increased earlier in
the younger age groups. By the mid-1980s rates had
begun to fall in the younger age groups; but total
mortality was still among the highest in the world.
Age standardised mortality in the 55-69 age group
changed little during the first three years ofscreening
but then fell steeply and in 1994 was 12% lower than
in 1987.
Conclusions-Since the introduction of screening

there have been pronounced increases in recorded
incidence in the screened age group. Cancer
registries have an essential role in assessing screen-
ing programmes and cancer services. The steep
decrease in mortality in 55-69 year olds which began
three years after screening started is unlikely to be
due to screening. The widespread adoption of
treatment with tamoxifen during this period may be
important. With the reduction in mortality already
observed and the expected additional benefits from
screening, the Health of the Nation target should be
achieved.
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Introduction
Breast cancer is the most common cancer in women

worldwide, accounting for almost 20% of all malig-
nancies. Over half a million women develop breast
cancer every year.' Breast cancer has an enormous
impact on the individual patient, and it often strikes in
the prime of life. There is no proved method ofprimary
prevention. Treatment may be physically disfiguring
and emotionally disruptive. Breast cancer has an
unpredictable course and the risk of metastases
continues for 20 years or more. When breast cancer
results in death this is often after a prolonged, painful,
and disabling period of disease.
The incidence of and mortality from breast cancer

vary greatly around the world. In the late 1980s
mortality in Britain was not only higher than in most
other countries in western Europe, it was among the
highest in the world.2 Incidence in Britain, however,
was similar to that in other western European countries.

Incidence has been rising in many parts of the world,
including the United States, Canada, Europe, the
Nordic countries, Singapore, and Japan, where the
rates are the lowest in the world.2 Much of this rise may
have resulted from increased diagnostic activity, and
will accelerate with the introduction of screening.
The corollary of high mortality coupled with average

incidence in Britain is that survival is worse than
elsewhere in Europe. This has recently been supported
by the Eurocare study, which included data from
30 cancer registries in 12 countries.' England and
Scotland, with five year relative survival (standardised
for age) of just over 60%, ranked 8th equal and 10th,
respectively. Survival does not seem to have improved
much in England since the late 1970s.25 Survival is
much poorer for later stage disease: five year relative
survival rates are 20% for stage IV at presentation
compared with about 85% for stage I.7
Most of the known risk factors relate to a woman's

reproductive history, and endogenous hormones, par-
ticularly oestrogen, probably have an important role in
the development of breast cancer.8 None of these risk
factors is currently amenable to primary prevention.9
The incidence observed in second and subsequent
generations of Japanese women wlho migrated to the
United States is similar to that of their host population,
suggesting that international differences in incidence
between countries are social and environmental rather
than genetic in origin. Only about 5% of breast cancer
is due to highly penetrant dominant genes.'0
With this background, and the information then

available from trials of screening outside Britain, in
1986 the working group chaired by Forrest recom-
mended that mass population screening for breast
cancer of 50-64 year old women in the United Kingdom
should be introduced with single mediolateral oblique
view mammography and a three year interval between
screens." The NHS breast screening programme
began operation in 1988. Screening methods varied
around the country: in some screening units an addi-
tional, craniocaudial mammogram was taken; in some
units the x ray films were read by more than one
person; and in a few areas the screening interval was
two years. The prevalence round was not completed
everywhere by the target date ofMarch 1993.'2 13
To assess the impact of the screening programme

we compared the age specific incidence ofbreast cancer
in women in England and Wales from 1979 to 1987
with that for 1988 to 1992. We also examined the age
specific mortality from breast cancer in women in
England and Wales from 1950 to 1994.

Subjects and methods
Cancers are registered in England and Wales by 12

independent regional registries which collect data on
neoplasms occurring in people either resident or
treated in their regions. In England each of the 14
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regional health authority areas which existed until
April 1994 was covered by its own cancer registry,
except that all four Thames authorities were covered
by one registry. The Welsh Office is responsible for
registering patients resident in Wales. National data
have been collated since 1947 by the General Register
Office and its successor, the Office of Population
Censuses and Surveys. A fuller description of the
system has been given elsewhere.'4 A similar system of
cancer registration exists in Scotland based on five
regional registries and coordinated by the Information
and Statistics Division of the NHS Common Services
Agency in Edinburgh. Both the ascertainment and
quality of data from cancer registries in Britain are
generally high.'5 16

Incidence data shown here for breast cancer in
women in England and Wales from 1979 to 1989 are
based on records of individual cases submitted to and
validated by the Office of Population Censuses and
Surveys.'7 Figures for 1990, 1991, and 1992 are based
on additional data supplied by the regional cancer
registries that had been validated by the registries and
aggregated into five year age groups. A pilot exercise
covering registrations for all cancer sites for 1989
confirmed that there were only small differences
between the two types of data. For the three regions for
which data were not available for 1992, it was assumed
that the age specific incidence rates changed (compared
with 1991) by the same amount as the average change
in those regions for which data were available. Small
allowances (of about 10%) were made for recognised
incompleteness of data for two other regions.
We used published data on mortality by cause of

death for 1950 to 1994. In 1984 the Office ofPopulation
Censuses and Surveys, which administers the registra-
tion of births, marriages, and deaths in England and
Wales, introduced a revised interpretation of the
World Health Organisation's Rule 3, which governs
how information in the two parts of the death certifi-
cate is used to determine the underlying cause of death.
Consequently, deaths from causes such as pneumonia
declined steeply in 1984, whereas deaths from causes
often mentioned in part II of the certificate increased.'8
The effect on mortality from breast cancer in women
under 75 was an increase of just over one percentage
point. For deaths from 1993 onwards, Rule 3 has been
interpreted as it had been before 1984.'9 Before 1993, if
the information provided on death certificates was
unclear, the Office ofPopulation Censuses and Surveys
sent letters to the certifiers asking for further infor-
mation to help assign an underlying cause of death.
This procedure reduced the numbers of deaths
from non-specific causes. The effect was to increase
mortality from breast cancer by about one half of one
percentage point. From 1993 no further information
has been sought from certifiers, although this proce-
dure may be reintroduced in 1998.'9 We adjusted the
mortality data to allow for these procedural changes.
The current Health of the Nation target for breast

cancer is a 25% reduction in mortality by the year 2000
in women aged 50 69.so 21 The average five year relative
survival rate for breast cancer in England and Wales is
between 60% and 65%,'22 and the median survival is
more than eight years. The evaluation group of the
NHS breast screening programme therefore recom-
mended that, until it is feasible to perform cohort
analyses of mortality in screened women, the most
useful outcome measure of mortality with which to
assess the effects of screening is age standardised
mortality in women aged 55-69.23 This is the measure
we have examined.
The age specific rates for both incidence and

mortality for each year were calculated as the numbers
ofcases divided by the estimated mid-year population.'4
The summary rates for incidence and mortality were

directly age standardised with the European standard
population.

Results
INCIDENCE

In 1992 the recorded age standardised incidence of
breast cancer in women in England and Wales was 102
per 100 000, about 40% higher than the rate in 1979 (74
per 100000) (fig 1). From 1979 to 1987-before popu-
lation screening was introduced-the rate increased on
average by about 2% each year to 86 per 100 000. From
1988 to 1991 the annual rate of increase more than
doubled to nearly 4 5%; there was virtually no change
in 1992 compared with 1991.
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FIG 1-Age standardised incidence of breast cancer, England and
Wales, 1979-92

The recorded age specific incidence shows steep
increases since 1987 in the screened age groups (50-54,
55-59, and 60-64 years) (fig 2). In 1991 and 1992
incidence in the screened group was 25% higher than in
1987. By 1991 the incidence in 50-54 year olds had
risen to be almost as high as in 65-69 year olds, and that
in 55-59 year olds had risen to the rates in 70-74 and
75-79 year olds. As early as 1990, incidence in 60-64
year olds actually exceeded that in 80-84 year olds.
Incidence after 1987 increased slightly in 65-69 year
olds (and in 1990 just exceeded the rate in 70-74 year
olds); but in all the other age groups not invited for
screening, incidence fluctuated only slightly from year
to year.
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FIG 2-Age specific incidence of breast cancer, England and Wales,
1979-92

MORTALITY

Total mortality from breast cancer has increased
steadily since the 1950s. The rise in mortality in those
aged under 65 seems to have started in the early 1960s,
whereas increases in older women began only in the
1970s (fig 3). By the mid-1980s, mortality had begun to
fall in women aged under 50 but was still rising in those
over 60.
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Age standardised mortality in the age range 55-69
was stable in the 1950s then rose steeply from about 83
per 100 000 population in the early 1960s to level off at
around 107 per 100000 in the mid-1980s (fig 4).
Mortality changed little during the late 1980s but fell
steeply after 1990 and in 1994 was 12% lower than in
1987.
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FIG 4-Age standardised mortality from breast cancer in women aged
55-69, England and Wales, 1950-94

Discussion
Few screening programmes satisfy all the criteria

laid down by the World Health Organisation.2" Screen-
ing for breast cancer by mammography, however,
meets most ofthe criteria: breast cancer is an important
health problem; there is a recognisable early stage;
mammography is a suitable screening method which
seems to be acceptable to women26; facilities for diag-
nosing and treating abnormalities are of a sufficiently
high standard; and the chance of harm is considerably
smaller than the chance of benefit." 27 The natural
course of the disease, however, is still not well under-
stood. It is possible that if the treatment given at an
early stage is not more effective than after diagnosis of
symptomatic disease, detection at an early stage may
lead to an apparent improvement in survival because of
lead time bias without any real reduction in mortality."
The results from randomised screening trials, however,
indicate that early diagnosis and treatment is bene-
ficial.28
Had screening been introduced simultaneously

throughout the country in 1988 the prevalence round
would have taken three years (the planned interval
between screens) to complete, but some screening
units were not opened until 1992."3 The figures for
1988 to 1992 clearly show the increases in the recorded
incidence of breast cancer that were expected in
the screened group during the extended prevalence
round." 29 The impact of the screening programme has
also been shown by increases in the proportions of
tumours that were small or had not spread to the
axilla,67 "'2 as has been found elsewhere.'340 Recorded

incidence from 1994 onwards, after completion of the
prevalence round, is expected to return to prescreening
levels (except for women aged 50 to 52, who will always
be undergoing prevalence screening).
The results presented in this paper and else-

where '7 '43 demonstrate the essential role of cancer
registries in evaluating the effects of screening for
breast cancer. Registries monitor incidence in all age
groups. The registration of all breast cancers, not just
those in screened women, enables the assessment-in
close collaboration with regional quality assurance
teams for the NHS breast screening programme-of
the extent of interval cancers. In addition, only cancer
registries can provide unbiased, population based
estimates of survival. Their data greatly facilitate the
examination of variations in the provision of cancer
services and of alleged clusters of cancer,4' and over
one million people in cohort studies are "flagged"
for cancer at the NHS Central Register.' Registries
depend heavily, however, on hospitals, pathology
laboratories, and general practitioners for timely and
accurate data.

Mortality in women aged under 55 had started to
fall-and the earlier upward trends in those aged 55-59
and 60-64 seemed to have levelled off-before 1988,
when the prevalence round of screening started. The
age specific results for mortality show that the upward
trends appeared first in the mid-1950s in women aged
50 to 54 years, and then at approximately five year
intervals for each successive age group. The reversal of
the trends began first in the younger women (fig 3).
These patterns suggest a cohort effect. Analyses with
age period cohort models have indicated increasing
mortality by year of birth from 1900 to about 1930.2
The trends for breast cancer contrast sharply with that
for age standardised mortality in women from all
causes, which has declined steadily over a long period
and fell 18% between 1980 and 1994.47
The lower survival from breast cancer in Britain in

the early 1980s compared with elsewhere in Europe
may be attributable to the wide variations in treat-
ment." 49 Although the King's Fund published guide-
lines for treatment in 1986," there was still a lack of
consensus on management with surgery, radiotherapy,
and chemotherapy among clinicians in southeast
England in 1990.41 In Yorkshire, patients of surgeons
who treated more than 30 new cases each year and
whose rates of use of chemotherapy and hormone
therapy were higher had better survival.42 Deprivation
may also have an impact on survival, independent of
stage at presentation,4"'l although the explanation for
this is unclear.
None of the screening trials showed any reduction

in mortality either during or immediately after the
prevalence round; any decline in mortality may take
about seven years to appear. 52-54 The observed
reduction in mortality in England and Wales is there-
fore unlikely to be the result of screening.

ADJUVANT TAMOXIFEN

Although the first evidence of the effectiveness of
tamoxifen appeared in 1983," conclusive evidence was
not published until 1992.56 In 1986 the King's Fund
issued guidelines recommending the use of tamoxifen
in women aged over 50.5 In the Edinburgh trial the use
oftamoxifen rose from 36% in the early 1980s to 79% in
the late 1980s'2; a similar rise was noted in Yorkshire.7
As early as 1990 nearly all breast cancer patients aged
50 or over in southeast England were being treated
with tamoxifen.4' The widespread adoption of tamoxi-
fen treatment may have influenced recent mortality in
women aged over 50. There does not, however, seem to
have been any clear reduction in mortality in pre-
menopausal women (fig 3).

Other possible explanations for the observed

BMJ VOLUME 311 25 NOVEMBER 1995

0
Q0
8

m

0.

E:

() | .. 1-nv9

1393



Key messages

* Breast cancer is a major public health
problem and is not amenable to primary pre-
vention
* After the introduction of screening in 1988,
recorded incidence in the screened age group
(50-64 years) rose by about 25% but changed
little in other age groups
* Cancer registries have an essential role in the
evaluation of screening programmes and cancer
services
* Mortality in the 55-69 age group, which
showed an upward trend prior to screening,
levelled offand then fell steeply after 1990
* The reduction in mortality is unlikely to be
due to screening, but the widespread adoption of
treatment with tamoxifen in the late 1980s may
be important
* Further falls in mortality are expected

reduction in mortality, including changing patterns of
childbearing after the second world war, use of oral
contraceptives, and earlier diagnosis and treatment,
have been discussed by Beral et al S58 and dos Santos
Silva and Swerdlow.'5
There has recently been vigorous clinical and public

debate about whether women with breast cancer are all
being offered optimal care by the NHS.50606' The
issues have been addressed by the Chief Medical
Officers' Expert Advisory Group on Cancer. It recom-
mended that a new structure for cancer services should
be based on a network of skill in cancer care involving
primary care, cancer units in district hospitals, and
specialised cancer centres. The network is intended to
deliver a uniform standard of high quality care to all
patients.62

FUlTURE TRENDS IN MORTALITY

Mortality from breast cancer has fallen. It will,
however, be extremely difficult to estimate what
proportions of any future falls in mortality are due to
further gains from treatment with tamoxifen, better
management of cases at the new cancer centres,
continuation of any cohort effect, changes in major risk
factors, or screening. On the basis of results from the
Swedish two county study,'8 and assuming 70% accept-
ance of invitation to screening, a reduction in mortality
of about 25% can be expected.20 The NHS breast
screening programme has continued to meet its target
rates for uptake, recall, biopsy, benign biopsy, and
detection of cancer,'2 1'3 some ofwhich were tightened
during 1993 in the light of experience.'3 Trials of
different screening intervals are currently in progress.
But evidence of the higher than expected rates of
interval cancers63 indicates that the caution about the
interval between screens expressed in the Forrest
report" was justified and that unless it is reduced
from three to two years the reduction in mortality
attributable to screening may be less than 25%. We
would nevertheless expect that, with the reduction
already observed and the accrual of benefits from
screening, the Health of the Nation target should be
met.20
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Patients who reattend after head injury: a high risk group

Miranda Voss, John D Knottenbelt, MargaretM Peden

Abstract
Objective-To assess risk factors for important

neurosurgical effects in patients who reattend after
head injury.
Design-Retrospective study.
Subjects-606 patients who reattended a trauma

unit after minor head injury.
Main outcome measures-Intracranial abnor-

mality detected on computed tomography or the
need for neurosurgical intervention.
Results-Five patients died: two from unrelated

causes and three from raised intracranial pressure.
On multiple regression analysis the only significant
predictor for both abnormality on computed tomo-
graphy (14.4%/ of reattenders) and the need for
operation (5% ofreattenders) was vault fracture seen
on the skull radiograph (P< 101; predictors for
abnormal computed tomogram were a Glasgow
coma scale score < 15 at either first or second
attendance (P <0.0001) and convulsion at second
attendance (P<0.05); predictive for operation only
was penetrating injury of the skull (P<10'). On
contingency table analysis these associations were
confirmed. In addition significant associations with
both abnormality on computed tomography and
operation were focal neurological abnormality,
weakness, or speech disturbance. Amnesia or
loss of consciousness at the time of initial injury,
personality change, and seizures were significantly
associated only with abnormality on computed
tomography. Headache, dizziness, nausea, and
vomiting were common in reattenders but were
found to have no independent significance.
Conclusions-All patients who reattend after head

injury should undergo computed tomography as at
least 14% of scans can be expected to yield positive
results. Where this facility is not available patients

with predictors for operation should be urgently
referred for neurosurgical opinion. Other patients
can be readmitted and need referral only if
symptoms persist despite symptomatic treatment
or there is neurological deterioration while under
observation. These patients are a high risk group and
should be treated seriously.

Introduction
The post-concussion syndrome of headache, dizzi-

ness, and various other non-specific symptoms is
common after head injury and has been estimated to
persist for at least two months in up to 57% ofpatients.'
Less common, but of greater concern to most doctors
in emergency facilities, is the occurrence of a delayed
extradural haematoma or subdural haematoma. In our
unit, as in many others, patients sent home after a head
injury are always provided with an advice sheet on head
injury instructing them to return should they develop
symptoms suggestive of intracranial problems, such as
severe headache, vomiting, convulsions, weakness, or
abnormal drowsiness. Common sense suggests that
patients who reattend are probably a high risk group,
as symptoms are clearly not abating as expected with
the passage of time. There has been little published on
whether this is indeed so.
We examined retrospectively our experience of

patients with head injury who return to hospital to
establish the incidence of neurosurgically important
lesions associated with various clinical features.

Patients and methods
Details of patients attending the trauma unit at

Groote Schuur Hospital in Cape Town are recorded in
the trauma unit register. All patients are over the age of
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